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(54) SCREEN POINTER POSITION CONTROLLER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a screen 
pointer position controller capable of freely controlling 
the position of a screen pointer while keeping a hand 
placed at the home position of a keyboard. 

SOLUTION: A transparent stud (rod lens) 3 is provided 
with a surface 5 for fetching images on one end where 
the finger tip 6 of a person is arranged, light is made 
incident on and reflected by the finger tip 6 and lenses 
4 and 8 are provided on an opposite side to which re- 
flected light propagates in a direction almost opposite 
to an incident direction. Also, an LED 2 is arranged 
closely to the lens 4 of the rod lens 3 and emits the 
light toward the lens 4. A movement detector 9 is ar- 
ranged closely to the lens 8 of the rod lens 3, receives 
the light reflected by the finger tip 6 and transmitted 
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through the lens 8 of the rod lens 3 and generates sig- 
nals for indicating movement on the orthogonal axes of 
the finger tip 6 across the surface 5. 

COPYRIGHT: (C)1999,JPO 




(19) B^HftfTif (J P) 



«2) & m 4* » & « (A) 



(U)ttllF(iU£IW* 

^W^l 1-345076 

(43)&RIB ^11^0999)12^ 14B 



(5D intci. 6 mmn F 1 

G0 6F 3/033 3 1 0 G0 6F 3/033 3 1 OY 



m&m* w#«©su ol (t8i) 



(21)fflH»^ 


4^81^11-117035 


(71)tHPA 


398038580 








ta-l/i» h -nviJ—TP ■ * - 


(22)fflgiB 


¥f£ll¥U999)4E23B 




HEWLETT-PACKARD COM 








PANY 


(31)ffi5fefS*®»# 


0 9/0 7 0-4 2 2 






(32)ftifeB 


199W4E30B 




h A/-A--XhU-h 3000 


(33)flBfc*t£SS 


#H (US) 


(72) ?tm 










7*'J#-&*B *U7*;V-7, 








i3, ny^ ' d-f 21112 








p^jVJ? t _i JX 








7^U*-&«ffl 305H, 7*-h3'J 








>X, "7X'J>h>- H5-f^ 4309 






(74)ftSA 


#S± iKIF ¥ (*4£) 



(54) **U->tf^>*{MMffltt» 
(57) [gift] 

i i, ')->*v > ^^fim^itti-^J'fWnTHg^x 
[$*#©:] iSW x ? 7 K ( a y K U > X) 3 14, A 

*^fcH5£:f L, ** f X#tt, ig5fc6T?K#tL, AW 
L fc^rm t «LT JEitO*mn:R*t+*K*t«U U > * 
4, &Z^-t2> 0 ifc, LED 2(4, U y \-'U> X3<T) 
l/>X4UiS«LTE*?ii, **l/>X4Uft»tT» 

6 0e^1-4ttt-J3ltS«)#«:*1-«-'|- : S:^i"*o 



v 




1 

MffUft (1) KfinT, 

AfflttJiSfc (6) 7Fftrt*ft&Ii«JRiilffl (5) 7> ? -*§U 
■ it* it, ft^AttU »EfiHfc?RltU TJtLfc* 
fifc(i*LTEtto*fluai#t*»^ (4, 8) 

»U«X.lbiX7tD-y KU>X (3) fc, 

D7 KU>X^lBE1fe*UWLT***i-**« (2) 70 

ilKfc?RltLfc**£*U »E»WWi1B*1««o-C 
4tt*tttll»"e**ili*JE!fe» (9) «:«x.tct 

[0 0 0 1 ] 
[0 0 0 2] 

tott, v*x/<y Kfc*U*ffiStt*S£**> (tttt 
ft) v^tMo +*(^t*nR«t 

li, aa*4.»-eafctL/c^n-XK-t:^ (closed eel 
I) 0*ifc:*A/<y KT**& 0 fte*'*? Kli±*o± 
# ? if & strife h i)\ ^ ^ * & A ;u (±±jf 

n-^Jfcli*^^* 1 ), #-^fc*^*il (equa 
tor) *CffttU 

T^XOftSUftoTsiW (*-V/U) OjtTFg 4C 
[0 0 0 3] ^jlictu. ±»LfcS**>-*«**l±, 



1 - 3 4 5 0 7 6 

2 

fiT (Hxlf, (a) (idO**<ro*1*t:J:&» 
6\ (b) *«nJ:*J§£\ *fctt-<c) (a) teltf 
(b) o«*i:J:4*^) * ? *4o Zivb<nk&l±£X 

[0004] h v-r^offiilfl-JiffiHii. ae* 

l»«ft-e* ») , *^ 

[0 0 0 5] Mft:U^:oT, 3&§K <Aft^Wiiffi# 

ft, Kneeft, BadyalftiS I tfHart loveftU £ 019 9 8 
4F3J3 3 O HUSiS^tL, F A-7*-Hi(: 

ttftSilfc TSEEING EYEM0USE FOR A COMPUTER SYSTE 
MJ tv^4»O*BH*il s a«»0 9/0 5 2 ( 0 4 6 
*HE*SitT^*o c^fliWi* ±ffio3lfflLfc*ffiF 
UEItHfcftlil^T, tt*0*BB±*»aE (navi 
gate) 1"^7C*ft^^ X Ho^T^t? LT^& 0 

ftv^Xtt, tlO TlSte (feel) J *#L> ^JWLfc 
[0 0 0 6] 

<o^o»*fet Lfc^nawttt, e£*<o««Efttfctt* 

T'(iiv> 0 (HxJf, 777*^ vfa>\£*— 

^ > Pi 19 ftltftO * 7 7 ° 7 ^ h 

4x«*uiDi:rx^ u ->#>f >^^snffli-t^o kx 

f^-f y ^(i*-#-K±0 r J J ^-(OBIUEIlSttT 
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3 

-f^fifi) USfc+fti*)"?!**^*:*, 

> * fit 1 4 ft J: o USE*+ TUft t ft 

± I9l$wf,^<hv^ £ t*^$tLT^^fto 
[0 0 0 7] ±E<WK**T«rS 

X (seeing eye mouse) O ft^^ 1* — fitl^ 

> ^*if(t?rttt-fft i^afflnrft 
* > 9 \mn\m am * *«-r *ck*attt+*o 

[0 0 0 8] 

ft fc*<^K] *^5«3J: 

>*>f >^o4tI&i-ft»*U«»5^fto n^K 

(rod lens) *>J|tt*:E1IStU 7 KV> 30 

XW\ *-OB. 1"fc*>*>, THJ , TjJ. TYJ i5 

iff ruj *-w**jft^weLfcfl«-e±*i:#o f * 
*ui»fti-fto B»*»*ftB»«>rt»"e r»»+*J 

(i, *fti#^fc1-4*fc43lB*i: LTftftSft 

fto (5feO|||) fcil7l/-^ (»S«>B 4( 

I$^V7^{:fix.bii/:'t7/i/:ii^>( 7^0 

fc trHm-rft- t^T-ifto ftu, 

*- £3SSS1~4 - £ otSv»fcffi|i:Ett4 - t 



4#H¥l 1- 3 4 5 0 7 6 

[0 0 0 9] 

*SiifcaWX^ y K 3 Oft® 5 SrSDE-Tft AW<0*i7 

ots * * »*+ 4 o tcs l tzto * ttUKt 1 * 

ffcLfcBBHffcfto **2l±LED**^i l ), ^B 

»ftft*t«*-ffto *I5li, spffl-C***\ Sfcl* 
»* L < ii*>1*^ar*ftt*Lr^fto MfflUioT, 
»»i-ft » * fttti» 9 Ui* LtM,^ ^ «S 5 
<7)±#£**# <i"4- t^ ? T^4o RB5ii, POx. 

It^tttt^-*^^ >^T**4 0 ^B5ti, itS* f ft3/ 
1 6 ^ 1/4 >f >^-C*«9, JS^X^ 7 K3<7) 

*S(i, ft3/8-f>f-*e3/4-f >f-C**o «W 
X^7 K3 tSti"«bO»t LT, r*7KV>XJ Srtt 

ffl1"fto 

[0010] <7)^S 6 7j J ftB 5 ^rSPEI-ft t > ft« 
•CA4^oJ:o^, SB<!0ffirtuaftc:t* f T^ftJ:-9 

fto tt*««iiS9(±. a»»uaffl4B«t*#tTa 

»ffto B«*it»LT^ft«F, 

OU, «ffl$iU:M:4^^ (X, Y) ^ 

-Tftc 

[0 0 11] i§^6 tftlOOO^H >^T-t«B 
5 ^ hm-t t , B«oji** ? t3ritT,- i6»7& J -c S i < 4 
fto C^tt^li, »S*lB»9rt-C«kWSft, 

(X, Y) f*04S*«7t&« CiiUi-oT, 
,j _ > -p ^ y 9 jfftfe £ ft t ^ ft ttH-CjJft L ft 

tft^}> Ctiii, ^^^OJ.-^^^XTj^^SrlftL 

^«Ft^<Rii:«S'r'*fto «cv>Tii*6*ftB5±ic 

Mi"^> »#«m»9(iB(»3WR»**tfc-fctB» 

ft 0 1"4r^*>. >r*:ft«l»^*<«rfc 4:1* ****** 
T% (X, Y) tiffi (0, 0) Oii"t?*fto 

orajtuifc^sttftWPS^-f-oOT^fc^r, 

LfcwfcUHtU*tl£i"fto 

[0 0 12] 3Fffl^')^ 1 0(±, LED2^*b07l* 
*<» * ttfflS 9 cMMir Z>(D* ISiti" ft o 

[00 1 3] ±aLttt«f«, we>**-»**B»9o 

t £#f ^ftffl tftc -CJE^ <b tiT ^ 4 If JcOUi^IHe 
T-li, ljm^31^^I»^^ft»*ffl^^ (Wxtf, « 
^) o-^^X^/J>^v^c^, B««±-t>*^5J*i"ft 
9 ttU**e*tt*LT^ftCi:#a4 L^ofc, C-T 
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[0014] BiKftaiJiiWBato^^iXAuo^r 

[0015] LED2(±, IR L E Dtiott «fc 

<, u>x (4) cWtrftjfeLr, aac^fcftuBflU 
*asii*f**w (6) ^)-sbt-*4«« (s) \ziktt 

e 2 0gOfEHrt<7)1"ti1~tiO (grazing) 

[0 0 16] H?JBS*ifc»« (6) Oiift(i> fcfltlUft 
(9) co/N'y^-v (0^*1*) rtOift^'M > 

K3ifl0 SriILT, *&Hi8*>7 l"f Jl 

ttffi»*;r*4jE*»^7W*>*>4«K #ftH»M\ 
*ttlS^ ? 4 5 X 4 5 ^ ^n^-eaboTt'kW*^ 0 ^ 

[0 0 1 7] »4U*****li, AfflOffgtt^'f 

*ttHJSoaai7P-f (flxlf. 16xi6tfcli2 
4X2 4) UfcL*£*>*Sft*o L E D(i> ttfl£<7)£>& 

t±, (mis^^^ yf-uj: •)) rwssstij , LED 

+ 4*0, /^xciot* >/*y$tiZ>lilzLX 
tftv». ifc* LED£*7fc1-4C:fc(::J: 

6*fcli8tfyh) ur***MtSiU 7b 
£ LT ^ *U cor W rtoitl&i" 4fittl-f&3fl2ft 

4 O 

[0 0 18] tttKii, ftftffi»±i::J3«3ii4Hfft 5< 
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6 

BU**St?*6 0 **W»0*4XisJ:l«-*>BB 

^*«ffl#UJ:oT«*ii4B**'fX{±, ft«ffi±^> 
*Sfii£B*5l*ft*>+'f XJ: i)H5:»i:/hS^+< X 

it*6oj£*oia««:^ffije-c*4o *»aiso7 

Tic, £BWU#tt^*4Hff^ I8*6*>»»i::frfc 
*TB***^ftS L ^fc/^->S:^*-r4o TU-f 

R#Sft47l/-AO«fr(i*UftfflLT, 18*6*** 
B5±*fW<ew*a<ft<it* f T*, £M:iV)< 
ib^jS<il»i-4wt**T-S4^t:UffS:4x.4o i6* 
li N Wz CM L fc* > 7°;u 7 - a * WW i:M L £ 

[0 0 19] fi^SSWlOli, 71^-^100 
Ilft7-t7 f F7^7^y7fCJ:o 

1^7>, 17y7\ 1777i3J:tfU-^ i^* 

(*3tfeas»uWiE-r4) eity7bt*;t-e*4 Q * 

ftli, ggl±8ooh7^f7^t^^ti:i^^ £ 
<»lrt>&^<> LtL4rV/^t4#at-r4!lZ«* f *4fc 
£u 9f @<7)f7^7^ r^^->7b (null shift) J 
i4fc«*-e*4 0 &F7>f7^v7h^|i H^U* 

^ 7 7 7t4 7v-Ao»*ii, B*#ffi"c«i:T, 

(#*L<(±2»LfcftU) o*f t L T > * 
-/^7-ro**rtU45*t4*ift (ffifl) *>BS*** 
i"4 0 i ^^47^7^-/7 K)PTffi-r-*4 

(BxJf, 2*-/<*3J:« f l ^> *4.ftU*J^ 

/J^^v^ h 5 t;u->7 htt*i:^7i/-^ 
OM^**"t"4c:fc^fflF4 L^ 0 (S^c^ffi 
B) S:#i"4 h^'f 7lUv7 Ki, 2o<7)7b-ARO 
ii#^7Si- s t><7)t LTf#4cfc**-e£4 0 i'^fc*). ^ 

[0 0 2 0] gifflLfc^WUEHStL*: (JSiO^* 7> 
l/^#>f > ^BB>*-X/,CJ:oTttfflS*L4) %R 
(7)T^3''J XA(i s ±jJU:7J^''J Xi,OiJ£«[Sitfc 

6X1 67WT'*o/: 0 *4B*BtoU*teffl8*>ffi 
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(5) 

7 

Mtt£fiteofiii<o-t: 7 hrt&fflt^o rflria^WffJ * 
u-a U;k i*-^iO f iT7 , /») 

-A(i, ^>^7I/-AW-HWC->7 b LfctOT* 

(i, (+4*>*. tf^'>7 H-o^T) 

# < «oH£T**> 5 , tt*JtUtt+4##K&#fcft^* 
±US*4 0 r*fciS«J ottft (+4fr^ 1* 
1 r y^/y^viiitF-e-ii&oa^te-itURS 
Sit*) cov^t, «Bi:l9t9oo rffiMttJ ^ 

?Ei£flL 1"3fcto*>, lfe0 7i/-AOB*ffiftfcM , US:4 

[0021] fc*oi n c-/7 hi^teiti^iJjirff^ 

(iff O^T t-8E WB*1-4 - k «t* 4 * * U ffl7 K 

ffl<^a*0K^ v7 h* J i§tt*#ro7V'-AS:#tr 
^^iJTW^ £J:^>7>7U-A£^tr;<* i ;7 
M{:iS^ntv^oS^h7^7^y7F (ftiS 

ftSitfcWfcJlTOO^fr-voaWS: (#».) 7^;w 
AtO-vti^k-CAio mtHB:W&>t*->* 
^T1~4*2<7> (^>7°^) 7 4^*14* ^iTf-i-ftai 

nt\ fti 07 4 n^jiizjEfc^tiT^ &ok1~ 4 0 

flit, -t^afrartaLTAiti-**^*!, ^ 

ftrt*, ft&?)1SM"t-*.4o #Hl"7 >r frun*ifT4 -ft* 
tLfclo4fc(4 2o^)]E*«-C**»^ *«>Eft(i, 
4 Q fk/j^**iii"E** t fcr^E11 - c****t*i"o t 

*&<affll»£*+4EftS:ei*U ISft^-titCCtftv* 
fck»£4 0 311-4 -Hxii, ::t»<tv^l|j 
*bm *j t irit»oa« £ 4 i ? Eft S ft fcfcttffl 5< 



ttH?l 1 - 3 4 5 0 7 6 

5 

[0 0 2 2] BFf5EO#BB7U-A^\ attLfc+^^IW 

7W-^k*tiSfiJffi$ft4-k^i l^o H«FU, 

T) 9o (ifc(i2 5o) OftMtWfffc***^* 
U#4ffil»tf*, ^4iiT^iCt*L(fie>4^ 0 
tt|£7U-/*mKo3i»Oji8ELfc*i 19 (i, iiftto 
Tifbft4 (16X16) #?,?7l/-A^^WIt^: 
krt ? -C£4o Cti«rnrfigi:-r4«0(±, «:£<7)i*£ (*^) 

aften*** o t v> 4 as j3 ± rm m n fs k w*-c*> 

C8Et^y7 Hi, #QB7 A<?)^ < o^^^T 

■ o«H-»4rKtftT***o ->7 h L«/hSftfc#!H 

i64k. -ttLii, *ffc4#!B7l/-A*:JRffl1"l*"^* 

titz [&m (^^> 2t-^/lT7^ l*-/</ 

...) 7^3*iJ XAlioV/»TOJt(S7 V-^k*Ufflv>4 
:i#t?H4o i^iUJofil^Ji, rtffi<7)ffiP^¥«^^^a 
ffc+« (f - > O 2 ootttCMt 4 16X1671/ 
-f£JtiRL&^) -kk, #!H7l/-A«:^f|i-*fcA 
^WFlBO#J^*««-t*4Ckt:J:oT, ii»ftS«r^t: 
- K7 7 7°1-4>I kt*£>4o 

[0 0 2 3] »*«fcm»9(i. it*6^M>^^X^ 
y - >±ofift*4J5if4 C k 4 < , Sffi 5 Wftfti: 

4K^m^^*-B#^lht4 r*-^KJ 

^U-^(-j: 0 r|ltfSft4ailfO-7^xlft^ii. #tt 
L. fifl^S^ullf^i-kv^ to-c*«o ;oKgt- 

^(ii^iPJl^ft^feF^^li^v^ (non-obnoxious) 

fcti**»* f rfflF<<fco7tJ (tlTU*Wi-4J:^^ 
jtlKtKi-C-itJ: iJ^Htt-C**) kv^ c k 
) 4ckCior, ittWU*ffSft-4o 
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(6) 

9 

[0 0 2 4] SHttLTv^iLED*»f>^)I Rft 

14, jfeflttHSUBLIHtkWtittttt^aaLftv^ i"ir 
EI«l4^<of <&4tK ifcttJMtU**.* 
<&4 0 L^u^^e, Jg*6«^n, &%tirm 
m 5 * f » < ittf?M2 ir&mtl- S <b $ ix& i , With 

^»tti"4"^U!e*4*|Pl-UftUllfW»fc (jerky) fc + 

ti«ot, 1 o^<7)*^ffiSii^r(i fc ^ t*m 1 

»i:4oT*lS*i4 l^M:£>4o CftbO^ftUS 

*>"C*4 0 (*fi£7 ^ =f 'J XAfflco 9 o<A h 7 4 
£1£fflL (^<»S*%v»TiriB < ttO*&Ci:«:llv»ia 
L) > ->XfArt08oco r**^J *5frfc loo*? 

(sinkhole) ) ) (i± I Ettfctt#T***Uf, 50 

<7)fliJT*7 f iPAA«Jd«|4*(±, #lO 1 ffi^lco^Tfi 
ife*4 0 itttttJ: ») #*ftB*o*4 9 «r#+4 4 Q 

i -Citato ) 

[0026] coi^i*#U3l«tt4r«t« 
(4, #«oJ§£-e«45:^o ift*stL*aiBW4«pftoil 40 
ffU4, **ai»w+'fXJ:i)**^4fctt^S<, ifi 
* 6 ^11* 14, *ite>OH«**-KUlIft^ttia»^iai 
It <bti4 4 ^ iftRUffioT, * - t ^4 *9 

h^^H^ho +ite*>. ^<o*^^HJSi4, 9JfcW 
^-/U**, t/A^SR^XT^ (taut) **##Ufl«tt 50 



ftBPFl 1- 3 4 5 0 7 6 

70 

c7)i)^JiO±^^oTv^O^-f >-y'ti^ 1 1-4 

tv4^«tu * c * - ^ i4 ag^* * ^ 7& ? pi t a 

S-C*i-e*4tOtiS.«t4o *1tt (analogy) (4« 

[0027] *e>i»**BlluJ:orffi*Sii 

[0 0 2 8] 2oOjSSrM?>*»U+4fc*U, 
^-v>^4*)HBM»j(ll5Mt (granularity) K*t1"4 

el, ^oi 1 1:1-4 c i:^T^ 4<bA/v^ - fc 
^iU 0 Ulllio^ffffllli, SlfflLfc^ua^^itT^ 
4 0 ttmuov*TO$$>&4K9Jt4, d2*"C*4t(4JB 
teiti^o ^ixi4*^/^^7 70RWUHi"4 

*, awtiaH ( rt*«tiBj ) ^sattitts-cflM* 
[0029] mmmv^m&zmmm 

fe^)4 0 

[0 0 3 0] [12 (4, 9 7 7*h 7 7°n> kfjL-^ (H 

H"C*4o 4i\ aW^^^K3tt, fit**»?>0^7- 
r-f (QWERTY) THj . TjJ > 

TYJ is 4^ TIJJ *-(OR|«L^«UiS«LrE« 

£\ -tittt, t^AlLJi^*-^*vva 
is J: ^i* oigRCi&o TE1 ? 1x4 o 

2EOAML^O^-A^v v a >^(b^4o4D f ±^C|6l 
4»ot ( TFJ , TRJ , rTj i34^' TGJ 
8L/:ft»U) Efii-4C t**T-S*o ftf^U, ±*fS] 
(Ki^giJ^^v 7 ^%4fr(t~e(i£^ 0 t^to^>, T 

(:^4plHgtt^*4o (±*Uffifi-tffi^io-rCU 
^ 19, ^iXiZl^Xfi(7)fM) x %W^h^tZ^iZth 
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oK#tNi4v\» L*L4**fe* MWC^t, <r*i<b 
0|HO*&4»U?(±& , b < IU(-7f:-r J: ^ 4i*>T**o 
4£, K3i:B«t6*- + irf ^»t^) 

5B#t(i* jEiL*^ t* f SS U\» 
[0 0 3 1 ] Hfcgrfc ITtt* x— *f(i> ZOfilVci&m 
5±CEtL, *Of£, Ji£ft^LTX*';->*>f > 

^^Ki^i-o .x— >ra, *su*S4**y->K*tL 

TlH4fctt2H«*l*t>±lf, 51 ^SL (retrac 70 
[0032] dT\ X^»J->#'f>^S:^^ , J-> 

i-aigi^*^— fl^*4 0 fe*^ r^'i 

ho ifc* HfcW 48£**>-* * xi:fx.^if:2o^^ 

[0 0 3 3 ] CC0£a6, Cft£3I)£-f 4*£i: LT, fiE 

i:*rfc4*-*tfllx.4o x^-x*-t±a»-eff 
StU aJil±x^-x^r-o4»*«:ifif1-J:-7^4orv* 

ft*OX^-X*-(i, 300^r-U^*J$tlT^^o 
-f4t>*>, S< 4o£X^-X*- 1 3 («x.tf, 7o 
fr<r> |>-J oftSUft^O. ft2ofrifcli3ofto 

±<^*x*:*><Al$&£«ff1-4 2ooSf/c4*K)^ 30 
-14, lsfct?**. «S**W-Wtr«*utt 

1) 4fcli*-15 {WX$9>#2) SrffTi-fttt 

[0 0 3 4] v^<o^O$B^75i ? pr^"C*>4o KH4^ 
£ri ? l OCD**? >7^^ (button mouse) -Ci&ft^ 

t^i-fS-§-Sr§ai-Befti"4 (arrange) ^t^t^ 
-f-<7)J:^4fi^ t *4»^ rx^-Xj fflco^-n- 

f£*<7) x^- X * - OKftttS <7)ffifti* 

4BBE* ^yf i/:lih7> x y a — frCSfflx * 7 K 
3 *W*it4- 
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